AMENDMENTS 



In the claims: 

Please amend claim 2, such that the text of the amended claim reads as follows: 

1 . (previously presented) An isolated nucleic acid molecule comprising the 
nucleotide sequence of the ion exchanger of SEQ ID NO: 1. 

2 (presently amended) An isolated nucleic acid molecule comprising a nucleotide 

sequence that: 

a. encodes the amino acid sequence shown in SEQ ID NO: 2; and 

b. hybridizes under highly stringent conditions to the nucleotide 
sequence of SEQ ED NO:l or the complement thereof. 

3. (original) An isolated nucleic acid molecule comprising a nucleotide sequence 
encoding the amino acid sequence shown in SEQ ID NO:2. 

4. (original) An isolated nucleic acid molecule comprising a nucleotide sequence 
encoding the amino acid sequence shown in SEQ ID NO:4. 

5. (previously presented) A recombinant expression vector comprising the nucleic 
acid molecule of claim 3. 

6. (previously presented) A recombinant expression vector comprising the nucleic 
acid molecule of claim 4. 

7. (previously presented) A host cell comprising the recombinant expression vector 

of claim 5. 

8. (previously presented) A host cell comprising the recombinant expression vector 

of claim 6. 

9. (new) The isolated nucleic acid molecule of claim 4 wherein said nucleic acid 
sequence is that of SEQ ID NO: 3 . 
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RESPONSE 



I. Status of the Claims 

Claim 2 has been amended as requested by the Examiner and to further clarify the 
claim. Dependent claim 9 has been added to better claim the present invention. Claims 1-9 are 
therefore pending in the present case. 

II. Su pport for the Amended Claims 

Claim 2 has been amended as requested by the Examiner and to further clarify the claim. 
Amendment of claim 2 finds support throughout the specification as originally filed with particular 
support for hybridization being found on or about the specification at page 4, line 32. 

Dependent claim 9 has been added to better claim the present invention. Claim 9 finds support 
throughout the specification and sequence listing as originally filed with particular support from original 
claim 4 and SEQ ID NO:3. 

As the amendment of claim 2 and new claim 9 are fully supported by the specification, 
sequence listing and claims as originally filed, they do not constitute new matter. Entry is therefore 
respectfully requested. 

III. Rejection of Claims Under 35 U.S.C. § 101 

The Action rejects the claims under 35U.S.C.§101, allegedly because the claimed invention 
lacks support by either a specific and substantial asserted utility or a well established utility. Applicants 
strongly disagree, and continue their traverse by summarizing some previously presented arguments and 
elaborating on others, while attempting to maintain the Examiners alphabetical identification of the issues 
used within the Final Action. In some cases as topics are similar these letters appear out of order. 

Issue (a) requires no comment. 

Issue (b) challenges the tissue expression data presented with in the specification, first 
paragraph of Section 5, on or about line 8 on page 4. The Final Action (page 4 first paragraph) states 
that it is unclear from which species the samples were taken and further suggests that no actual 
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expression evidence is provided in the specification as the information is prophetic rather than actual 
as it clearly states, "which may be expressed (pp.4 line 9). Thus no evidence is presented...". 

First, Applicants point out that the title of the Application clearly refers to human ion-exchanger 
proteins and thus it follows that the most likely and most meaningful expression evidence would, of 
course, be human expression information. Furthermore, the expression listing begins with the phrase 
human cell lines. Therefore, it should not be surprising to find that the expression evidence described 
in the present application was the result of RT-PCR based identification of specific transcripts present 
in cDNA that was obtained from 50 different normal and cancerous human cell lines derived from 
human tissue. Of the 50 human tissues examined only the 1 7 tissues described in the specification were 
convincingly positive for expression of the sequences of the present invention by RT-PCR. 

Applicants acknowledge that the phrase " may be expressed" was used, however in the 
present situation it does not mean that the evidence presented was prophetic, rather, the phrase was 
used to maintain scientific accuracy. As would be clearly understood by those of skill in the art, that 
while Applicants did find the sequences of the present invention to be present in the tissues described 
and not in others tested, they can not say with 1 00% certainty that this will be true of cell lines derived 
from the similar tissues or for that matter from fresh human tissue samples or tissues derived from 
different individual humans will yield identical expression results. It is well known to those of skill in the 
art that all scientific techniques have technical limitations and that the limitations of RT-PCR are well. 
Therefore, as Applicants can not categorically state that the sequences of the present invention will 
always be present in the tissues in which they were identified, in order to accurately portray the 
evidence in this specification, given these well recognized limitations, the phrase "maybe expressed in" 
was used and those of skill in the art would readily understand and accept this. 

Issue (c), while acknowledging Applicants' previous rebuttal of the "evidence" provided, 
reiterates that Applicants' assertion can not be substantial if it is based on sequence alignment and 
homology. This position runs contrary to Example 1 0 of the PTO ' s Revised Interim Utility Guidelines 
Training Materials (pages 53-55) which accepts high degrees of homology. The Final Action (page 4, 
lines 9- 1 0) also notes that "no evidence was presented to support a credible, specific, and substantial 
utility for SEQ ED NO:l, 2, or 4." 

While the Examiner has apparently recognized Applicants' continued assertion that the 
sequences of the present invention encode a sodium-calcium (Na+/Ca+)exchanger protein, for the 
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record Applicants reiterate some of the evidence provided in the specification as filed supporting their 
assertion. Several of the clearest examples in the specification supporting Applicants' assertion that the 
sequences of the present invention encode a human sodium-calcium exchanger protein are: in the title 
of the application "NOVEL HUMAN ION-EXCHANGER PROTEINS AND 
POLYNUCLEOTIDES ENCODING THE SAME"; on page 1, lines 10-12 is the statement 
identification, and characterization of novel human polynucleotides encoding a novel human ion 
exchanger protein"; in Section 2 (page 1 , line 25 through page 2, line 1 0) the well-recognized function 
of ion exchanger proteins are described; and on page 2, lines 17-19 of the specification, it is stated that 
the proteins encoded by the sequences of the present invention share structural similarities with known 
mammalian exchanger proteins such as sodium-calcium exchanger proteins and potassium dependent 
versions of the same. Thus, clearly Applicants have asserted that the sequences of the present invention 
encode a novel human sodium-calcium exchanger protein. 

As evidence supporting the credibility of Applicants' assertion that the sequences of the present 
invention encode a sodium-calcium (Na+/Ca+) exchanger protein, and variants thereof, is the amino 
acid sequence comparison (presented in Applicants' previous Response as Exhibit B) between SEQ 
ID NO:2 and an amino acid sequence that is identical to SEQ ID NO:2 of the present invention that 
is present in the leading scientific repository for biological sequence data (GENBANK). This sequence, 
GENBANK Accession No. AF5 10501 (presented in Applicants' previous Response as Exhibit C) 
has been annotated by third party scientists wholly unaffiliated with Applicants as "Homo sapiens 
Na+/Ca+ exchanger isoform 3 splice varient 2 (SLC8A3). This sodium-calcium exchanger protein is 
described in publications by Gabellini,efa/. (Gene, 298: 1-7, 2002 presented in previous Response 
as Exhibit D) and Gabellini, et al (5 Neurochem, 84:282-293, 2003 and Ann NY Acad Sci, 976:282- 
4, 2002, Exhibit B). These publications constitute additional evidence that clearly demonstrates that 
the ion exchanger proteins of the present invention have function and utility that are both accepted by 
those skilled in the art. As the legal test for utility simply involves an assessment of whether those skilled 
in the art would find any of the utilities described for the invention to be credible or believable . In the 
present instance, the Examiner has argued that in spite of shared structural features that those skilled 
in the art would not believe that a protein has a given biochemical activity. Clearly those of skill in the 
art would recognize that molecules that share identical amino acid sequences would share identical 
protein structure and would thus also have identical functions. Given this clear evidence that those 
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skilled in the art have independently assigned Na+/Ca+ exchanger function and activity there can be 
no question that Applicants' asserted utility for the described sequences is "credible" and constitutes 
a post filing date evidence that clearly supports Applicants' assertion in the specification that the 
sequences of the present invention encoded sodium-calcium (Na+/Ca+) exchanger proteins. 

Issue (g), while acknowledging that "These Exhibits show that the assertion that SEQ ID NO: 
1 , 2 and 4 are Na+/Ca exchanger is credible. This is accepted by the Examiner." However, this is not 
deemed sufficient to establish specific and substantial utility. 

Applicants note that MPEP 2107 (II)(B)(1) states: 

( 1 ) If the applicant has asserted that the claimed invention is useful for any particular 
practical purpose (i.e., it has a "specific and substantial utility") and the assertion would 
be considered credible by a person of ordinary skill in the art, do not impose a 
rejection based on lack of utility. (MPEP 2107 (II)(B)(1)) 

Given Applicants assertions and that SEQ ID NO:2 is identical to a recognized sodium-calcium 
exchanger, Applicants respectfully submit that the present situation directly parallels Example 1 0 of the 
PTO's Revised Interim Utility Guidelines Training Materials (pages 53-55), which establishes that a 
rejection under 35 U.S.C. § 101 as allegedly lacking a patentable utility and under 3 5 U.S.C. § 112, 
first paragraph as allegedly unusable by the skilled artisan due to the alleged lack of patentable utility, 
is not proper when there is no reason to doubt the asserted utility of a full length sequence (such as the 
presently claimed sequence) that has a similarity to a protein having a known function. The function of 
sodium-calcium (Na+/Ca+) exchanger proteins are well known and were even described in the 
specification as filed. 

In the Analysis portion of Example 1 0 it states that "Based on applicant' s disclosure and the 
results of the PTO search, there is no reason to doubt the assertion that SEQ ID NO:2 encodes a 
DNA ligase. Further DNA ligases have a well-established use in the molecular biology art based on 

this class of proteins ability to ligate DNA Note that if there is a well-established utility already 

associated with the claimed invention, the utility need not be asserted in the specification as filed 

Thus the conclusion reached from this analysis is that a 35 U.S.C. § 101 anda35U.S.C. § 112first 
paragraph, utility rejection should not be made." 
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The present case is identical to that presented in Example 1 0 of the Revised Interim Utility 
Guidelines Training Materials (pages 53-55). In the present case it is clear from the amino acid 
comparison (previously presented in Applicants Response as Exhibit B in Paper No. 9) that the protein 
encoded by SEQ ID NO:2 is identical to the protein described in GENBANK Accession No. 
AF5 1 05 0 1 , a sequence annotated by others in no way affiliated with Applicants to be an ion-exchanger 
protein, more specifically ion-exchanger Homo sapiens Na+/Ca+ exchanger isoform 3 splice varient 
2 (SLC8A3). Thus, clearly those of skill in the art would accept that identical protein structures have 
identical activity and thus the sequences of the present invention encode a human sodium-calcium 
(Na+/Ca+) exchanger protein (SLC8A3). 

As sodium-calcium exchanger proteins have a well-established utility. According to the 
guidelines ' TSfote that if there is a well-established utility already associated with the claimed invention, 
the utility need not be asserted in the specification as filed. . .Thus the conclusion reached from this 
analysis is that a 35 U.S. C. § 101 anda35U.S.C. § 112 first paragraph, utility rejection should not 
be made." Thus the rejection of the presently claimed invention under a 35 U.S.C. § 1 01 and a 35 
U.S.C. § 1 12 first paragraph utility rejection should not have been made and should thus be withdrawn. 

Issue (d) deals with the repeated use by the USPTO Examiners of a handful of contrarian 
publications, many by the same individual, to discredit the value of structure-function analysis and 
bioinformatics. As Applicants detailed in their previous response, even these publications in fact see 
great value in bioinformatics. Applicants believe that, contrary to these few publications, bioinformatic 
information is valued by the vast maj ority of those of skill in the art, the scientific community and that 
the numerous and frequent publication of such information speaks to its value. Issue (e) deals with 
Applicants' above stated ' 'belief ' that the maj ority of those of skill in the art and the scientific community 
value bioinformatics and appears to be requesting evidence that those of skill in the art accept the 
structure-function relationship and bioinformatics. 

Rather then overwhelm the USPTO's scanning division with even the abstracts of the 5,548 
different scientific publications that result of a search of the NCBI-NLM-NIH public scientific database 
"PubMed" using the term "bioinformatics", Applicants respectfully submit as exemplary evidence a 
listing of the first 60 references(as Exhibit A) which have been published in the last few months alone 
as a representative sample of the many scientific publications that value bioinformatic information. 
Further Applicants note that there is a Journal entitled "Bioinformatics" (see no. 6 in the listing 
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provided) and that clearly this demonstrates the value those of skill in the art place on bioinformatic 
information. 

Additional evidence supporting Applicants' "beliefs" regarding the value of bioinformatics 
include the fact that many scientists, corporations and institutions elect to allocate significant proportions 
of their limited resources for access to private bioinformatic systems and databases. Thus, it would 
appear obvious that if those of skill in the art value the results of bioinformatic analysis and are willing 
to pay dearly for access to such information that such information must have well recognized utility. 

Furthermore, clearly indicative that those of skill in the art accept the value of bioinformatic 
information, is the fact that multiple US patents have been issued by the USPTO regarding bioinformatic 
prediction and methods for doing the same (see for example, U.S. Patent Nos. 6,229,9 1 1 , 6,567,540, 
6,615,141, 6,631,331, 6,651,008, 6,677,114, again these patents will not be provided to avoid 
burdening the USPTOs scanning group). Clearly, if as the Examiner alleges the provided examples 
indicate, that bioinformatic analysis is without merit, then such patents would not have issued. Clearly 
a method or system for doing something that those of skill in the art recognize is without merit would 
lack patentable utility and said patents would not have issued if such were the case. However, multiple 
such patents have issued and therefore bioinformatic analysis and findings as well as methods and 
systems for doing bioinformatic analysis have utility and must logically have merit. 

Finally even the USPTO, at least in Example lOofthePTO's Revised Interim Utility Guidelines 
Training Materials (pages53-55), which establishes thatarejectionunder35U.S.C. § 101 as allegedly 
lacking a patentable utility and under 35U.S.C.§112, first paragraph as allegedly unusable by the 
skilled artisan due to the alleged lack of patentable utility, is not proper when there is no reason to doubt 
the asserted utility of a fiill length sequence (such as the presently claimed sequence) that has a similarity 
score of 95% to a protein having a known function. 

In summary, while it had been assumed that the value ofbioinformatic information was readily 
recognizable, apparently the Examiner does not accept this. Therefore, multiple lines of evidence have 
been provided clearly demonstrating that those of skill in the art place significant value on bioinformatic 
analysis and the information it provides. Thus, clearly such an assertion was not simply based on 
Applicants "belief. 

Issue (f) acknowledges Applicants submission of applicable case law regarding utility but is not 
persuaded by such. 
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Issue(h)refers to utilities described for the sequences of the present invention including the 
identified naturally occurring polymorphisms that occur within them. In addition to the well established 
utilities presented above, additional utilities for the sequences of the present invention include assessing 
temporal and tissue specific gene expression patterns (specification at page 7, line 1 9), particularly using 
a high throughput "chip" format (specification at page 6, line 25 through page 8). The Final Action, 
however, discounts Applicants' assertions regarding such uses of the presently claimed polynucleotides 
on DNA chips, perhaps based on the position that such a use would allegedly be generic. As set forth 
in Applicants' First Response, given the widespread utility of such "gene chip" methods using public 
domain gene sequence information, there can be little doubt that the use of the presently described 
sequences which encode variants of the human sodium-calcium exchanger protein (SLC8A3) which 
also contains identified polymorphisms (the second paragraph of Section 5 . 1 on page 1 7) and has been 
shown to be expressed in human cell lines, fetal brain, brain, pituitary, cerebellum, spinal cord, lymph 
node, lung, prostate, adrenal gland, skeletal muscle, esophagus, pericardium, hypothalamus, fetal 
kidney, tongue, 6-12 and 1 2 week embryos, and osteosarcoma cells. Thus, Applicants have identified 
nucleic and amino acid sequences which encode the human sodium-calcium exchanger protein 
(SLC8A3), which contains identified polymorphisms and a characterized tissue expression pattern. 

DNA chips clearly have utility, as evidenced by hundreds of issued U.S. Patents, as exemplified 
by U.S. Patent Nos. 5,445,934, 5,556,752, 5,744,305, as well as more recently issued U.S. Patent 
Nos. 5,837,832,6,156,501 and 6,261,776. Accordingly, the present sequence has a specific utility 
in such DNA chip applications. Clearly, compositions that enhance the utility of such DNA chips, like 
the present sequences, which encode a human sodium-calcium exchanger protein (SLC8 A3), have 
identified polymorphisms and a characterized tissue expression pattern, must have utility. The 
sequences of the present invention which encode variants of the human sodium-calcium exchanger 
protein (SLC8 A3), have identified polymorphisms and characterized tissue expression patterns provide 
specific markers for the human genome (see chromosome mapping evidence provided in the 
specification and with Applicants' prior response), and that such specific markers are targets for 
discovering drugs that are associated with human disease. Thus, those skilled in the art would instantly 
recognize that the present nucleotide sequence would be an ideal, novel candidate for assessing gene 
expression using, for example, DNA chips, as the specification details. Accordingly, the present 
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sequence has a specific utility in such DNA chip applications. Clearly, compositions that enhance the 
utility of such DNA chips, such as the presently claimed nucleotide sequence, must also be useful. 

The Examiner is further requested to consider that, given the huge expense of the drug 
discovery process, even negative information obtained using these specific markers of expression of 
a human sodium-calcium exchanger protein (SLC8A3) with identified polymorphisms and a 
characterized tissue expression pattern provide very specific markers for the human genome and have 
great "real world" practical utility. Knowing that a given gene is not expressed in medically relevant 
tissue provides an informative finding of great value to industry by allowing for the more efficient 
deployment of expensive drug discovery resources. Such practical considerations are equally 
applicable to the scientific community in general, in that time and resources are not wasted chasing what 
are essentially scientific dead-ends (from the perspective of medical relevance). Clearly, compositions 
that enhance the utility of DNA gene chips, such as the presently claimed sequences encoding a human 
sodium-calcium exchanger protein (SLC8A3), must in themselves be useful. Moreover, the presently 
described human sodium-calcium exchanger protein (SLC8 A3) provides uniquely specific sequence 
resources for identifying and quantifying full length transcripts that were encoded by the corresponding 
human genomic locus. Accordingly, there can be no question that the described sequences provide an 
exquisitely specific utility for analyzing gene expression. 

In the Final Action the position that the argument that the polymorphisms described in the 
specification have patentable utility is also deemed to be non-persuasive. This is allegedly because the 
asserted utilities of the present nucleic acid sequences and their identified polymorphisms in forensic 
analysis, human population biology, or paternity identification are not specific or substantial. 

Naturally occurring genetic polymorphisms such as those described in the present specification 
are both the basis of, and critical to, inter alia, forensic genetic analysis and genetic analysis intended 
to resolve issues of identity and paternity. Therefore, Applicants find this position difficult to 
comprehend, given that the results of identity and paternal analysis often have great emotional and 
substantial economic impact. This does not sound like a throw away utility, rather it sounds like a very 
substantial and real world utility. What could be more substantial and real world than the loss of an 
individual's freedom through incarceration and in some cases even the loss of life through execution? 
Yet forensic analysis based on identified polymorphisms is often used to convict or acquit in many 
cases. Both paternal and forensic genetic analysis is based on the use of identified polymorphisms. This 
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is a well known and generally accepted by those of skill in the art, who would readily recognize the 
utility and value of any identified polymorphism. Without identified polymorphisms, one would not be 
able to carry out such forensic or paternal analyses. The present application has identified just such 
essential polymorphisms within the sequences of the present invention which identify variants of the 
human sodium-calcium exchanger protein (SLC8A3). 

As such polymorphisms are the basis for forensic analysis, paternity identification and 
population biology studies, which are undoubtedly "real world" utilities, the present sequences must 
in themselves be useful. In and of themselves each of these polymorphisms, including the silent ones, 
has significant and specific utility , the specificity of this utility is only amplified by the presence of so 
many polymorphisms that can arise in various combinations. It is also important to note that the 
presence of more useful polymorphic markers for such analysis would not mean that the present 
sequences lack utility. 

Applicants respectfully point out that those of skill in the art would readily recognize that the 
presently described polymorphisms, exactly as they were described in the specification as originally 
filed, are useful in forensic analysis, population biology and paternity analysis to specifically identify 
individual members of the human population based on the presence or absence of the described 
polymorphism. Simply because the use of these polymorphic markers will necessarily provide 
additional information on the percentage of particular subpopulations that contain one or more of these 
polymorphic markers does not mean that "additional research" is needed in order for these markers 
as they are presently described in the instant specification to be of use to forensic science. As stated 
above, using the polymorphic markers as described in the specification as originally field will definitely 
distinguish members of a population from one another. In the worst case scenario, each of these 
markers are useful to distinguish 50% of the population (in other words, the marker being present in 
half of the population). The ability to eliminate 50% of the population from a forensic analysis clearly 
is a real world, practical utility. Therefore, any allegation that the use of the presently described 
polymorphic markers is only potentially useful would be completely without merit, and would not 
support the alleged lack of utility. 

Perhaps the Examiner assumes, correctly that as any human nucleic acid sequence that contains 
a naturally occurring polymorphism can be used in forensic analysis, in human paternity determinations 
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or human population migration determinations, such utilities are generic and lack substantial and specific 
utility in the absence of identification of the characteristics of populations bearing such polymorphisms. 
Applicants respectfully disagree, for without further experimentation those of skill in the art would 
recognize the utility of the identified polymorphisms and how the asserted markers can distinguish 50% 
of the population in the worst case scenario. Thus the presence or the absence of a particular specific 
polymorphism is sufficient for use in the proposed utilities. Applicants provide the following detailed 
explanation. Those of skill in the art would recognize that in the worst case, least useful situation, a 
marker would be present in half of a population and absent from the other half. Therefore the 
probability of an individual having such a marker would be 1 in 2 or 5 0%. Using the forensic analysis 
scenario for example, the analysis will have removed 50% of the possible suspects from the list, as 
either the suspect has the identified polymorphism or not. However, if a polymorphism were present 
in only say 1 0% of the population, the probability of an individual having such a polymorphic marker 
would belinl0(l 0%) and 90% of suspects could be eliminated from investigation or prosecution 
based on the presence or absence of the polymorphism. Clearly eliminating 90% of the suspects is 
better than eliminating 50% of the suspects. That said, eliminating 50% or half of the suspects on a list 
is without question very useful to any investigator. 

Applicants submit that until a specific polymorphic marker is actually described it has very 
limited utility in forensic analysis. Put another way, simply because there is a likelihood, even a 
significant likelihood, that a particular nucleic acid sequence will contain a polymorphism and thus be 
useful in forensic analysis, until such a specific polymorphism is actually identified and described, such 
a likelihood is meaningless. The present case contains identified polymorphisms that occur in ahuman 
sodium-calcium exchanger protein. The Examiner is perhaps attempting to use the information 
presented for the first time by Applicants in the instant specification as hindsight verification that the 
presently claimed sequence would be expected to have polymorphic markers. Such a hindsight analysis 
based on Applicants discovery would not be proper. Alternatively, the Examiner appears to be 
confusing the requirement for a specific utility, which is the proper standard for utility under 35 U.S.C. 
§101, with the requirement for a unique utility. The relevant case law cited by Applicants makes it 
abundantly clear that the presence of other or even more useful polymorphic markers for forensic 
analysis does not mean that the present sequences lack a specific utility. As clearly stated by the 
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Federal Circuit in Carl Zeiss Stiftung v. Renishaw PLC, 20 USPQ2d 1101 (Fed. Cir. 1991; "Car/ 
Zeiss"): 



An invention need not be the best or only way to accomplish a certain result, and it 
need only be useful to some extent and in certain applications: "[T]he fact that an 
invention has only limited utility and is only operable in certain applications is not 
grounds for finding a lack of utility." Envirotech Corp. v. Al George, Inc. , 22 1 USPQ 
473, 480 (Fed. Cir. 1984) 

Importantly, the holding in the Carl Zeiss case is mandatory legal authority that essentially controls the 
outcome of the present appeal. This case, and particularly the cited quote, directly rebuts any such 
argument. Furthermore, the requirement for a unique utility is clearly not the standard adopted by the 
Patent and Trademark Office. If every invention were required to have a unique utility, the Patent and 
Trademark Office would no longer be issuing patents on batteries, automobile tires, golf balls, golf 
clubs, and treatments for a variety of human diseases, such as cancer and bacterial or viral infections, 
just to name a few particular examples, because examples of each of these have already been described 
and patented. Ah batteries have the exact same utility - specifically, to provide power. All automobile 
tires have the exact same utility - specifically, for use on automobiles. All golfballs and golf clubs have 
the exact same utility - specifically, use in the game of golf. All cancer treatments have the exact same 
utility - specifically, to treat cancer. All anti-infectious agents have the exact same broader utility - 
specifically, to treat infections. However, only the briefest perusal of virtually any issue of the Official 
Gazette provides numerous examples of patents being granted on each of the above compositions every 
week . Furthermore, if a composition needed to be unique to be patented, the entire class and subclass 
system would be an effort in futility, as the class and subclass system serves solely to group such 
common inventions, which would not be required if each invention needed to have a unique utility. 
Thus, the present sequence clearly meets the requirements of 35 U.S.C. § 101. 

Applicants respectfully submit that to be used in forensic or paternal genetic analysis a human 
nucleic acid must contain an identified polymorphism and in fact it is the multiple polymorphisms that 
occur within the sequences encoding this human ion-exchanger protein and described in the 
specification that would provide just such a group of "specific features", should they have been needed. 
The presently described polymorphisms are part of the family of polymorphisms that have a well 
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established utility and Applicants reliance on In re Brana, (34 USPQ2d 1436 (Fed. Cir. 1995), 
"Brana") is not at all misplaced. 

Additionally, as previously stated, only a small percentage of the genome (2-4%) actually 
encodes exons, which in turn encode amino acid sequences. Thus, not all human genomic DNA 
sequences are useful in such gene chip applications. This further discounts the Examiner' s position that 
such uses are "generic". Thepresent claims clearlymeet the requirements of 35 U.S. C. § 101. Ithas 
been clearly established that a statement of utility in a specification must be accepted absent reasons 
why one skilled in the art would have reason to doubt the objective truth of such statement. In re 
Langer, 503 F.2d 1380, 1391, 183 USPQ 288, 297 (CCPA, 1974); In re Marzocchi, 439 F.2d 
220, 224, 169 USPQ 367, 370 (CCPA, 1971). 

Further evidence of utility of the presently claimed polynucleotide, although only one is needed 
to meet the requirements of 35 U.S.C. § 101 (Raytheonv. Roper, 220 USPQ 592 (Fed. Cir. 1983); 
In re Gottlieb, 140 USPQ 665 (CCPA 1964); In re Malachowski, 189 USPQ 432 (CCPA 1976); 
Hoffman v. Klaus, 9 USPQ2d 1 657 (Bd. Pat. App. & Inter. 1 988)), is the specific utility the present 
nucleotide sequence has in determining the genomic structure of the corresponding human chromosome 
(specification at page 12, line 3), for example mapping the protein encoding regions as described in the 
specification (page 3, line 1 9-20) and as evidenced in Applicants' previous response. Clearly, the 
present polynucleotide provides exquisite specificity in localizing the specific region of the human 
chromosome containing the gene encoding the given polynucleotide, a utility not shared by virtually any 
other nucleic acid sequence. In fact, it is this specificity that makes this particular sequence so useful. 
Early gene mapping techniques relied on methods such as Giemsa staining to identify regions of 
chromosomes. However, such techniques produced genetic maps with a resolution of only 5 to 1 0 
megabases, far too low to be of much help in identifying specific genes involved in disease. The skilled 
artisan readily appreciates the significant benefit afforded by markers that map a specific locus of the 
human genome, such as the present nucleic acid sequence. 

Only a minor percentage of the genome actually encodes exons, which in turn encode amino 
acid sequences. The presently claimed polynucleotide sequence provides biologically validated 
empirical data {e.g., showing which sequences are transcribed, spliced, and polyadenylated) that 
specifically defines that portion of the corresponding genomic locus that actually encodes exon 
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sequence. Equally significant is that the claimed polynucleotide sequence defines how the encoded 
exons are actually spliced together to produce an active transcript (i. e. , the described sequences are 
useful for functionally defining exon splice-junctions). The Applicants respectfully submit that the 
practical scientific value of expressed, spliced, and polyadenylated mRNA sequences is readily 
apparent to those skilled in the relevant biological and biochemical arts. For further evidence 
supporting the Applicants' position, the Board is requested to review, for example, section 3 of Venter 
et al. {supra at pp. 1317-1321, including Fig. 11 at pp. 1324-1325), which demonstrates the 
significance of expressed sequence information in the structural analysis of genomic data. The presently 
claimed polynucleotide sequence defines a biologically validated sequence that provides a unique and 
specific resource for mapping the genome essentially as described in the Venter et al. article. 

Provided as evidence supporting Applicants assertions of the specific utility of the sequences 
of the present invention in localizing the specific region of the human chromosome and identification of 
functionally active intron/exon splice junctions is the information provided in Applicants' previous 
response as Exhibit E. This is the result of overlaying the sequence of SEQ ID NO: 1 of the present 
invention and the identified human genomic sequence. By doing this one is able to identify the portions 
of the genome that encode the present invention. If these regions of the genome are non-contiguous, 
this is indicative of individual exons. The results of such an analysis indicates that the sequence of the 
present invention is encoded by more than 6 exons spread non-contiguously along a region ofhuman 
chromosome 1 4, (as stated in the specification as filed on page 1 8, lines 7- 1 0) at approximately 1 4q24, 
which are contained within partially overlapping clones, AL 1 60 1 9 1 . 3 and AL 1 3 5 747 .4 . Thus clearly 
one would not simply be able to identify the 6 protein encoding exons that make up the sequence of 
the present intention from within the large genomic sequence. Nor, would one be able to map the 
protein encoding regions identified specifically by the sequences of the present invention without 
knowing exactly what those specific sequences were. Additionally, it should be noted that the human 
sodium-calcium (Na+/Ca+) exchanger, SLC8A3 gene also maps to the same region ofhuman 
chromosome 14 (14q24). This further supports Applicant's position that the sequences of the present 
invention encodes a human sodium-calcium exchanger, SLC8 A3 . In addition, Applicants note that this 
region ofhuman chromosome 1 4 has since been noted as containing the gene encoding the human 
sodium-calcium (Na+/Ca+) exchanger, SLC8A3, and as stated in the specification as filed. 
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Issue (i) refers to the issue of due process, an argument which Applicants maintain. However, 
as the Examiner has declined to comment on the issue, it will not be discussed further at this point. 

In summary, the specification of the present invention describes, as was asserted in the 
application, sequences that encode a human sodium-calcium (Na+/Ca+) exchanger, specifically that 
known to the art as sodium-calcium exchanger protein (SLC8A3). Human sodium-calcium exchanger 
proteins in general and SCL8 A3 have been recognized by those of skill in the art as having substantial, 
specific and credible utilities. Also described in the specification were naturally occurring 
polymorphisms that occur in these sequence and which are the basis of identifications used in resolving 
both forensic and paternity issues. Further, the sequences of the present invention, which encode 
SCL8 A3, have particular utility in DNA chip analysis due to the tissue expression information and 
polymorphisms provided in the specification as filed. In addition, as described in the specification, these 
sequences were used to map that region ofhuman chromosome 1 4 which encodes this human sodium- 
calcium exchanger protein (SLC8A3). Therefore, Applicants submit that as the presently claimed 
sequence molecules have been shown to have a substantial, specific, credible and well-established 
utility, the rejection of the pending claims under 35 U.S.C. § 101 should be withdrawn. 

V. Rejection of Claims Under 35 U.S.C. § 112. First Paragraph 

The Action also rejects the pending claims under 35 U.S.C. § 1 12, first paragraph, since 
allegedly one skilled in the art would not know how to use the claimed invention, as the invention 
allegedly is not supported by a specific, substantial, and credible utility or a well-established utility. 
Applicants respectfully traverse. 

Applicants submit that as the sequences of the present invention have been shown to have a 
specific, substantial, credible and well established utility, as detailed in section IV above, Applicants 
therefore respectfully request that the rejection of claims under 35 U.S.C. § 1 1 2, first paragraph, be 
withdrawn. 

VI. Rejection of Claims Under 35 U.S.C. S 112. Second Paragraph 

The Action further maintains the rejection ofclaim 2 under 35 U.S.C. § 112, second paragraph, 
as being allegedly indefinite. While Applicants do not agree, in order to more quickly advance the 
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application to allowance, claim 2 has been amended to remove the allegedly indefinite hybridization 
conditions. Thus this issue has therefore been rendered moot and the rejection has been avoided. 

VII. Conclusion 

The present document is a full and complete response to the Action. In conclusion, Applicants 
submit that, in light of the foregoing remarks, the present case is in condition for allowance, and such 
favorable action is respectfully requested. Should Examiner Nichols have any questions or comments, 
or believe that certain amendments of the claims might serve to improve their clarity, a telephone call 
to the undersigned Applicants* representative is earnestly solicited. 



Respectfully submitted, 
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The human SLC8A3 gene and the tissue-specific Na+/Ca2+ 
exchanger 3 isoforms. 

Gabellini N, Bortoluzzi S, Danieli GA, Carafoli E. 

Department of Biological Chemistry, University of Padova, Via G. Colombo 
3, 35121 Padua, Italy, nadia.gabellini@unipd.it 

We have identified the human gene for member 3 of Solute Carrier family 8 
(SLC8A3) by bioinformatic analysis of human genomic sequences. The gene 
located on chromosome 14q24.2, and spans a region of about 150 kb. The fii 
length DNA complementary to RNA encoding the Na(+)/Ca(2+) exchanger 
isoform 3 (NCX3), amplified by reverse transcriptase-polymerase chain 
reaction (RT-PCR) from the human neuroblastoma SH-SY5Y RNA, includes 
seven exons and encodes a protein of about 100 kDa. RT-PCR analysis was 
performed in different tissues to determine the exon composition in the regio 
encoding the large intracellular loop of the protein. The region underwent 
modifications by alternative tissue-specific splicing. NCX3.2, including exor 
but not exon 5, was found in human brain and in the neuroblastoma cell line, 
human skeletal muscle two additional isoforms were identified: NCX3.3, 
including exons 4 and 5, and a truncated isoform (NCX3.4) produced by the 
skipping of both exons 3 and 4. The skipping causes a frame shift downstreai 
of the exon 2 sequence. The new coding sequence of 25 amino acids termina 
with a stop codon in exon 6. The NCX3.4 isoform (68 kDa) is truncated in th 
C-terminal portion of the domain first found in Drosophila Na(+)/Ca(2+) 
exchanger domain (Calxbeta) and lacks the C-terminal hydrophobic segment 
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The gene promoter of human Na+/Ca2+ exchanger isoform 3 
(SLC8A3) is controlled by cAMP and calcium. 

Gabellini N, Bortoluzzi S, Danieli GA, Carafoli E. 

Department of Biological Chemistry, University of Padua, 35121 Padua, Ital; 
nadia.gabellini@unipd.it 
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Control of the Na+/Ca2+ exchanger 3 promoter by cyclic 
adenosine monophosphate and Ca2+ in differentiating neurons. 

Gabellini N, Bortoluzzi S, Danieli GA, Carafoli E. 

Department of Biological Chemistry, University of Padova, Italy. 
nadia.gabellini@unipd.it 

The human gene for member 3 of solute carrier family 8 (SLC8A3), encodin 
the Na+/Ca2+ exchanger isoform 3 (NCX3), was identified on chromosome 
14q24.2. The minimal promoter region was predicted 250 bp upstream of ex< 
1 . This was confirmed by luciferase reporter assays of pGL3 -promoter 
constructs in transfected SH-SY5Y cells. The promoter activity was monitor* 
during the differentiation of this cell line elicited by the sequential treatment 
with retinoic acid and brain-derived neurotrophic factor (BDNF). The activit 
was induced by cyclic AMP (cAMP) via the CRE (cAMP response element) 
and was stimulated by retinoic acid. The increase of intracellular Ca2+ indue 
by the partial depolarization of the plasma membrane with KC1 down-regulal 
both the basal and the cAMP-stimulated transcription. The down-regulation < 
the latter may be mediated by the phosphorylation of the CRE-binding protei 
by a calmodulin-dependent kinase (CaMKII). The exposure of cells to BDNI 
after treatment with retinoic acid rapidly induced promoter activity during th* 
initial five hours and phosphorylation of CRE-binding protein during the firs 
two hours. The promoter activity was further enhanced by cAMP, but becam 
insensitive to Ca2+. In BDNF-stimulated cells cAMP elevation caused the 
preferential phosphorylation of ATF1 instead of that of CRE-binding protein 
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